trching PAJ 



Page 1 of 2 



PATENT ABSTRACTS OF JAPAN 



(11)Publication number : 2001-030151 
(43)Date of publication of application : 06.02.2001 



l)Int.CI. 



B24B 7/17 
B24B 37/04 



I Application number : 1 1-188307 
ODate of filing : 02.07.1999 



(71) Applicant 

(72) Inventor : 



NIPPON SHEET GLASS CO LTD 
KOMAZAWA SOURIYO 
SUZUKI KOICHI 
SUGANO ATSUYA 



))Priority 

iority number : 11136919 



Priority date : 18.05.1999 Priority country : JP 



0 BOTH SURFACE PbLISHING DEVICE AND METHOD 

7)Abstract: 

IOBLEM TO BE SOLVED: To increase a polishing speed and grind the 
lole of the surface of a glass disc with an uniform margin by a method 
lerein both surfaces of a glass disc further increased in thickness are 
nultaneously polished and a polishing method is made suitable for the 
iss disc for a magnetic recording medium. 

)LUTION: The both surfaces of the surface and the back of a glass disc 
ving an outer periphery with a diameter D1 of 65 mm and an inner 
riphery with a diameter D2 of 20 mm are pressed in a nipped state 
ainst a pair of rotary polishing bodies 2a and 2b for simultaneous 
lishing. In a polishing method described above, the glass disc is held by a 
rtical attitude holding means 4 and the glass disc is forcibly rotated, and 
lishing is executed by using a rotary polishing body with a diameter D of, 
' example, 70 mm (having a relation of D>D1-D2) having a rotary axis 
ralleling the rotary axis of the glass disc, the rotary polishing device 
rving as a pair of the rotary polishing bodies 2a and 2b. 
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3TICES * 




an Patent, Office is not responsible for any 
ages caused by the use of this translation. 

lis document has been translated by computer. So the translation may not reflect the original precisely. 
: ** shows the word which can not be translated, 
the drawings, any words are not translated. 



VIMS 

rim H Front flesh-side both sides of the ground disk which has the periphery of a diameter Dl , and the inner 
umference of a diameter D2 While being the double-sided polish approach of the ground disk which sandwiches and 
nuates with the barrel -polishing object of a pair which was made to counter both sides of said ground disk, and was 
iblished and is ground to coincidence, and holding said ground disk with a vertical posture maintenance means and 
•vine out forcible rotation The double-sided polish approach of the ground disk characterized by the revolving-shaft 
iment using the barrel-polishing object of said pair as the barrel-polishing object of the diameter D (D>D1-D2) 
ch has a revolving-shaft alignment parallel to the revolving-shaft alignment of said ground disk, 
rim 21 The double-sided polish approach of the ground disk according to claim 1 characterized by making the 
ipulsive rotational frequency of said ground disk larger than the rotational frequency of the barrel-polishing object of 

Lm31 The double-sided polish approach of the ground disk according to claim 1 or 2 characterized by having 
inged the revolving-shaft alignment of the barrel-polishing object of said pair on the outside of the periphery of said 

aim 41A means to hold the ground disk which has the periphery of a diameter Dl, and the inner circumference of a 
meter D2 into a vertical posture, The means which carries out forcible rotation of said ground disk, and the barrel- 
ishine object of the pair which is arranged so that it may face across both sides of said ground disk, and has a 
olvine-shaft alignment parallel to the revolving-shaft alignment of said ground disk, A means to show at least one 
* of the barrel-polishing object of said pair to spite said ground disk, Double-sided polish equipment which it is 
ible-sided polish equipment which has the rotation drive of the barrel-polishing object of said pair, and the diameter 
>f the barrel-polishing object of said pair is D>D1-D2, and is characterized by arranging those revolving-shaft 
mments on the outside of the periphery of said ground disk. 



anslation done.] 
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TAILED DESCRIPTION 



bailed Description of the Invention] 

01] . 
-Id of the Invention] This invention relates disks, such as a metal, ceramics, and glass, to grinding, the approach ot 
iding, and its equipment at coincidence using the barrel-polishing object of a pair. This invention especially relates to 
suitable polish approach for the glass disk and aluminum disk which are used for a magnetic-recording medium, and 
ish equipment. 
02] 

ascription of the Prior Art] As an approach of grinding front flesh-side both sides of a glass disk to coincidence 
erting a glass disk with the barrel-polishing object of the pair which holds a glass disk into a vertical posture with the 
ition roller of the shape of three cylinder, and has a diameter smaller than the diameter of the glass disk in JP,6- 
)560,A While rotating a barrel -polishing object, it is made to reciprocate to the circumference of the revolving-shaft 
;nment in alignment with the axial center of a glass disk, and the approach and equipment which grind front flesh- 
5 both sides of a glass disk to coincidence are indicated. 

03] Moreover, as it is made not to carry out the neck swing of one side to JP,61-10275,B to the revolving shaft of a 
rel-polishing object among the barrel-polishing objects of a pair and the neck swing of another side is carried out to it 
he revolving-shaft alignment of a barrel-polishing object with a universal joint, the approach and equipment which 
id front flesh-side both sides of the ground body are indicated, and it is [0004]. 

oblem(s) to be Solved by the Invention] By the approach indicated by JP,6-2 1 0560,A, since the diameter of a barrel- 
ishing object is smaller than the diameter of the ground body, and in order to make a barrel-polishing object 
iprocate to the circumference of the revolving-shaft alignment in alignment with the axial center of a ground disk and 
jrind it, the size of a polish rate arose by the location of a ground disk, and the technical problem that it was difficult 
:arry out polish processing of the whole field of a ground disk uniformly at a high speed occurred. 
-05] Moreover, by the approach indicated by JP,61-10275,B, one side of a barrel-polishing object is held by ****, 
I about another side, since the ground body is ground for the barrel-polishing object as a neck swing device to a 
olving-shaft alignment with the universal joint, distribution of the pressure concerning the ground body does not 
:ome homogeneity. For this reason, the technical problem that it is difficult to grind the whole field to the ground 
iy to homogeneity occurs. Furthermore, in order that the ground body might carry out flattery rotation with a barrel- 
ishing object, the technical problem which should be solved practically that a polish rate was low occurred. 
>06] 

eans for Solving the Problem] The double-sided polish approach of this invention made in order to solve the above- 
ntioned technical problem Front flesh-side both sides of the ground disk which has the periphery of a diameter Dl, 
I the inner circumference of a diameter D2 While being the double-sided polish approach of the ground disk which 
idwiches and insinuates with the barrel-polishing object of a pair which was made to counter both sides of said 
»und disk, and was established, and is ground to coincidence, and holding said ground disk with a vertical posture 
intenance means and carrying out forcible rotation It is the double-sided polish approach of the ground disk 
iracterized by the revolving-shaft alignment using the barrel-polishing object of said pair as the barrel-polishing 
ect of the diameter D (D>D1-D2) which has a revolving-shaft alignment parallel to the revolving-shaft alignment of 
d ground disk. 

K)7] It is a large polish rate to make it larger than the rotational frequency of the barrel-polishing object of a pair, and 
compulsive rotational frequency of a ground disk has it, when grinding by uniform thickness over the whole ground 
k. [ desirable ] 

>08] Moreover, the revolving-shaft alignment of the barrel-polishing object of a pair is desirable when arranging on 
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outside of the periphery of a ground di^|rinds by uniform thickness over the wfll ground disk. 
09] A means to hold the ground disk by which the polish equipment of this invention has the periphery of a diameter 
and the inner circumference of a diameter D2 into a vertical posture, The means which carries out forcible rotation 
aid ground disk, and the barrel-polishing object of the pair which is arranged so that it may face across both sides of 

I ground disk, and has a revolving-shaft alignment parallel to the revolving-shaft alignment of said ground disk, A 
ins to show at least one side of the barrel-polishing object of said pair to spite said ground disk, It is double-sided 
ish equipment which has the rotation drive of the barrel -polishing object of said pair, and the diameter D of the 
rel-polishing object of said pair is D>D1-D2, and it is characterized by arranging those revolving-shaft alignments on 
outside of the periphery of said ground disk. 

ibodiment of the Invention] The gestalt of operation of this invention is explained based on drawing I - drawing 4 
dw Drawing 1 is the general drawing of one example of the double-sided polish equipment of this invention. The 
ible-sided polish equipment 50 of this invention contains barrel-polishing object 2a arranged at a stand 5, a vertical 
ture maintenance means 4 to hold the ground disk 1 arranged in the center section of this stand 5 into a vertical 
ture, and the both sides of this attaching part 4, and 2b. 

I I ] Barrel-polishing object 2a of a pair and 2b are arranged on the stand 5 so that it may face across both sides oi the 
und disk 1 held with the roller 3 at the vertical posture, and the revolving-shaft alignment may become the revolving- 
ft alignment of the ground disk 1, and parallel. 

1 2] Barrel-polishing object 2a is being fixed to revolving-shaft barrel 13a supported pivotable by bearing object 14a 
jd to the stand 5. Rotation of electric motor 7a fixed by support (not shown) is told to barrel-polishing object 2a 
>ugh belt 8a which connects pulley 1 5a attached in the edge of pulley 16a attached in the revolving shaft of an 
ctrical motor, and pulley 16a and revolving-shaft barrel 13a. In the revolving shaft of revolving-shaft barrel 13a and 
ley 15a, the polish liquid feed holes 6 for supplying the polish liquid 17 in a storage tank 18 to the interior of barrel- 
ishing object 2a with the transportation pump 9 are formed. 

13] Barrel-polishing object 2b is being fixed to revolving-shaft barrel 13b currently supported pivotable by bearing 
ect 14b supported by the slider section 12 which moves while sliding on the rail 10 top prepared in the stand 5 at a 
gitudinal direction. Rotation of electrical-motor 7b is told to barrel-polishing object 2b through belt 8b which 
meets pulley 16b attached in the edge of pulley 16b attached in the revolving shaft of an electrical motor, and pulley 
> and revolving-shaft barrel 13b. 

H4] A means to show at least one side of barrel-polishing object 2a of a pair and 2b to spite the ground disk 1 is 
ablished. This insinuating remark means will not be limited especially if it has the function which presses the barrel- 
ishing object 2 against the polished surface of the ground disk 1 by the predetermined pressure. In drawing 1 , the 
ler section 12 supporting the bearing object 14, the rail 10 which makes the slider section 12 slide to a longitudinal 
ection, and the thing which consists of press equipment 1 1 which has a pneumatic cylinder are shown. Approach and 
mation of barrel-polishing object 2b are enabled by motorised [ of press equipment 1 1 ] at the ground disk 1 , and it is 
inuated by the ground disk 1 by the suitable pressure by it. 

)15] In drawing 1 , barrel-polishing object 2a is fixed to a longitudinal direction, and barrel-polishing object 2b is 
>wn to spite a longitudinal direction, and is movable by the means. The ground disk 1 is insinuated in the state of 
:ss with the barrel-polishing object 2 which the pair is rotating, polish liquid is supplied in the state of this press, and a 
nding process and polish processing are performed. The ground disk 1 is inserted into the peripheral face with at least 
ee rollers, and the vertical posture maintenance means 4 of the ground disk 1 is held. 

)16] Drawing 2 is drawing showing the gestalt of 1 operation of the vertical posture maintenance means 4 of the 
>und disk 1 of the double-sided polish equipment of this invention, and the motor 19 for compulsive rotation. The 
idition of being held by roller 3d which carries out forcible rotation of Rollers 3a, 3b, and 3c and one ground disk 
dch were attached in drawing 2 (a) free [ three rotations ] is shown. The dimension of the thickness (direction 
rpendicular to space) of each roller 3 is fully larger than the dimension of the thickness of the ground disk 1. The slot 
larger width of face a little than the thickness of the ground disk 1 may be established in the peripheral face of each 
ler 3 in order to make easy installation of removal from the maintenance means of the ground disk 1, or a 
lintenance means. Through the migration metallic ornaments 43 attached movable as slid on the rib 42 along the die- 
igth direction, the rollers 3a and 3c of two tops are supported so that the revolving-shaft alignment of each roller may 
come level with dummy support 44. The lower rollers 3b and 3d are attached in the stanchion 41 . 
)17] The gestalt of 1 operation of the means which carries out forcible rotation of the ground disk 1 of this invention 
shown in drawing 2 (b). A roller 3d shaft is connected with the motor 19 for compulsive rotation, and forcible rotation 
carried out by rotation of roller 3d at a predetermined rotational frequency. Compulsive rotation of the ground disk 1 
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performed by the motor for compulsiv^Ration attached in at least one roller. 

•1 8] Drawing 3_ is drawing for explaining the physical relationship of the revolving-shaft alignment of the ground disk 
/hich has the diartfeter D2 of inner circumference and the diameter Dl of a periphery concerning this invention, and 
barrel-polishing object 2. The condition that the ground disk 1 was inserted into the peripheral face of three rollers 
3b, and 3c by the peripheral face, and was held at the vertical posture is shown in drawing 3 . The revolving- shaft 
>nment of one barrel-polishing object 2a is set to D>D1-D2, when it can be moved in parallel with the revolving- 
,ft alignment of the ground disk 1, and can be made into what can adjust distance a and the diameter of barrel - 
ishing object 2a is set to D. 

► 19] What stuck the scouring pad on metal or the surface plate made from the ceramics, and the thing which stuck the 
mond wheel of predetermined grain size on the front face of a surface plate can be used for the barrel-polishing 
ect 2 used for this invention. Drawing 4 (a) and drawing ^ (b) are the top views and sectional views of a gestalt of a 
rel-polishing object which can be used for this invention. [ of one example ] In drawing 4 (a), the slot 22 connected 
h the polish liquid feed holes 6 at one side of the metal disk 20 is established in the radial toward the periphery of a 
face plate. A slot 22 is good also as the shape of a curled form or a grid etc. 

>20] The scouring pad 21 made of resin is stuck on the surface plate side. With the polish liquid (supplied from the 
dw head of drawing 4 (b)) supplied from the polish liquid feed holes 6* it is supplied on the slot made by sticking it 
it as a scouring pad 21 learns from the front face of the slot processed on the front face of a surface plate 20. A 
■uring pad 21 may be stuck to slot 22 inside of a surface plate, and it is not necessary to necessarily stick it, and it 
y be stuck in the condition that a clearance is between the slot 22 on the surface plate, and a scouring pad 21 . 
>21] It is because a processing load is not applied to the field of the scouring pad of a slot at the time of polish 
•cessing, so polish liquid is supplied along a slot. When sticking a diamond wheel on a surface plate and considering 
i barrel-polishing object, it is good for the above slots to be able to be made to do the piece of a diamond wheel to 
;k. 

►22] The thing which made pure water or alkaline liquid distribute the cerium oxide whose average abrasive grain is 
micrometers - about 2 micrometers, a diamond abrasive grain, a silicon carbide abrasive grain, an alumina abrasive 
in, a zirconia abrasive grain, a manganese oxide abrasive grain, an iron-oxide abrasive grain, etc. as an abrasive 
terial used for implementation of the polish approach of this invention, and the colloidal silica whose mean particle 
meter is 0.02 micrometers - about 0.2 micrometers can be used. Moreover, bonded abrasive, such as a diamond 
eel, may be used. 

i23] As a scouring pad holding the abrasive material of this invention, the thing of the shape of a sheet, such as a pad 
the suede made from urethane, a pad made from urethane foam, and a pad of a nonwoven fabric, can be used, 
-thermore, you may be a scouring pad with a slot by machining or the heat press. 

i24] The double-sided polish equipment of this invention of drawing 1 is the gestalt of the 1 operation which supplied 
ish liquid from the barrel-polishing object 2a side. In the side which is not supplied [ that polish liquid is supplied, 
1 ], a difference does not arise in the amount of machining allowances of a ground disk. The glass disk and aluminum 
k for magnetic-recording media by which a ground disk is used for a magnetic recording medium (HDD) are used 
tably. 

>25] This invention is explained in full detail according to an example below. 

e diameter of 65mm and inner circumference performed [ the diameter of a periphery ] polish processing whose 
chining allowance is 0.05-10 micrometers using the double-sided polish equipment shown in example 1 drawing l 
mt the glass disk of the shape of a doughnut of 20mm and alumino silicate glass with a thickness of 0.65mm. The 
:cification and polish conditions of the used double-sided polish equipment are as follows. 
►26] 1) Barrel-polishing object : what stuck the scouring pad (first ball-race incorporated company product name 
*al 1900) of the suede made from urethane on the surface plate made from stainless steel with a diameter of 70mm. 
Surface plate : as shown in drawing 4 , six slots whose cross sections with a width of face [ of 5mm ] and a depth of 
mm are R configurations were prepared. 

From the polish liquid feed holes prepared in one revolving-shaft alignment of a supply :barrel-polishing object 
ough the slot from the supply axial center of polish liquid, mean particle diameter supplies per minute 3-1 0ml of 
!gs which made pure water distribute the cerium oxide which is about 1 micrometer. 

number [ of a barrel-polishing object ] of rotations: - number [ of a 800rpm5 glass disk ] of rotations: « thrust [ of a 
)0rpm6 barrel-polishing object ]: - about 5 kgf(s)7 polish time amount: - distance [ of the center of rotation of 1 
lute glass / 8 / disk, and the revolving-shaft alignment of a barrel-polishing object ]: - distance a: from the glass disk 
ipheral face of the revolving-shaft alignment of 25mm9 barrel-polishing object - an outside ~ 1 1.5mm [0027] The 
iluation result of polish conditions and polish is collectively shown in Table 1. At this time, the machining-allowance 
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iation of a glass disk measured about (places of the glass disk before and behifl|olish. From the example 1 of 

)le 1, the distance a from the glass disk periphery of the revolving-shaft alignment of a barrel-polishing object was 

s to perform polish of 7.2 micrometers of machining allowances by polish rate 7.2 micrometer/min outside at the 

e of 1 1 .5mm. Moreover, when the machining-allowance variation in the glass disk at this time measured 12 in a 

ss disk, it turned out that it is 0.1 micrometers or less. 

28] 

Mel] 

================================ Example Polish conditions Evaluation of polish — 

A glass disk A barrel-polishing object Field of a machining allowance Polish rate Inner variation 

crometer) (micrometer/min) Outer-diameter Dl / Compulsive rotation Diameter D 

/olving-shaft alignment Bore D2 A number and rotation D - (D1-D2) Glass circle (mm) Direction (mm) Board 
iphery ** - distance a (mm) (example) 

5/20 1000 70 Outside <0.1 7.2 The flattery direction 25 1 1.52 65/20 500 70 Outside <0.1 3.8 Hard flow 25 7.53 
20 1000 70 To an outside <0.1 5.5 Hard flow 25 1 .5===========================[0029] In 

mple 2 example 1, the rotational frequency of a glass disk was set to 500rpm at the reverse sense with the direction 
ich carries out flattery rotation the barrel-polishing object, and the glass disk was similarly ground except having 
nged the location a from the glass disk periphery of the revolving shaft of a barrel-polishing object into 7.5mm 
side. A result is shown in Table 1 . The distance a from the glass disk periphery of the revolving shaft of a barrel- 
ishing object was able to perform polish of 3.8 micrometers of machining allowances by polish rate 3.8 
;rometer/min outside from the example 2 of Table 1 at the time of 7.5mm. Moreover, when the machining-allowance 
iation in the glass disk at this time was measured like the example 1, it turned out that it is 0.1 micrometers or less. 
30] 
Me 2] 

=== =z ===== == ^-^ = — = Example Polish conditions Evaluation of polish 

A glass disk A barrel-polishing object Field of a machining allowance Polish rate Inner variation 

crometer) (micrometer/min) Outer-diameter Dl / Compulsive rotation Diameter D 

/olving-shaft alignment Bore D2 A number and rotation D - (D1-D2) Glass circle (mm) A direction (mm) board 

iphery ** — distance — a (mm) Example 1 of a comparison 65/20 It does not carry out. 

Outside 0.3 3.0 (Flattery rotation) 25 7.52 65/20 It does not Carry out, but is 40. To the inside 1.0 3.0 (flattery 

ition) -5 7.5 ===========^====== : [0031] In example 3 example 1, the rotational 

juency of a glass disk was set to lOOOrpm at the reverse sense with the direction which carries out flattery rotation 
barrel-polishing object, and the glass disk was similarly ground except having changed the distance a from the glass 
te periphery of the revolving shaft of a barrel-polishing object into 1.5mm outside. A result is shown in Table 1 . The 
tance a from the glass disk periphery of the revolving shaft of a barrel-polishing object was able to perform polish of 
micrometers of machining allowances by polish rate 5.5 micrometer/min outside from the example 3 of Table 1 at 
time of 1 .5mm. Moreover, when the machining-allowance variation in the glass disk at this time was measured like 
example 1, it was 0.3 micrometers. 
32] 
Me 3] 

== =====-—-.. ■-=== Example Polish conditions Evaluation of polish 

A glass disk A barrel-polishing object Field of a machining allowance Polish rate Inner variation 

icrometer) (micrometer/min) Outer-diameter Dl / Compulsive rotation Diameter D 

^olving-shaft alignment Bore D2 A number and rotation D - (Dl -D2) Glass circle (mm) A direction (mm) board 

iphery ** — distance — a (mm) Example of comparison 3 (b) 65/20 It does not carry 

. 70 Outside 0.25 4.5 (Flattery rotation) 25 1.5 (b) 65/20 It does not carry out. 70 Outside 0.2 3.0 (Flattery rotation) 
7 5 (Ha) 65/20 It does not carry out. 70 To an outside 1.0 2.3 (flattery rotation) 25 
S— — — — = ===== ===== [0033] 

ible 4] 

Example Polish conditions Evaluation of polish 



A glass disk A barrel-polishing object Field of a machining allowance Polish rate Inner variation 

icrometer) (micrometer/min) Outer-diameter Dl / Compulsive rotation Diameter D 

volving-shaft alignment Bore D2 A number and rotation D - (D1-D2) Glass circle (mm) A direction (mm) board 

iphery ** - distance — a (mm) Example of comparison 4 (b) 65/20 It does not carry 

. 70 (Flattery rotation) 0.25 4.5 (Flattery rotation) 25 (b)s 65/20 It does not carry out. 70 (flattery rotation) 0.3 4.0 
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ttery rotation) 25 1 .5 (Ha) 65/20 It doeJ^t carry out. 70 To an outside 0.5 3.3 (fflfcry rotation) 25 
5 ================================= [0034] 

====================== Example Polish conditions Evaluation of polish 

A glass disk A barrel-polishing object Field of a machining allowance Polish rate Inner variation 

crometer) (micrometer/min) Outer-diameter Dl / Compulsive rotation Diameter D 

/olving-shaft alignment Bore D2 A number and rotation D - (D1-D2) Glass circle (mm) A direction (mm) board 

iphery ** - distance - a (mm) Example of comparison 5 (b) 65/20 It does not carry 

. 70 To the inside 0.36.3 (Flattery rotation) 25 1 1 .5 (b)s 65/20 It does not carry out. 70 Outside 0.3 5.0 (Flattery 
ition) 25 7 5 (Ha) 65/20 It does not carry out. 70 Outside 0.6 4.3 (flattery rotation) 25 1 1 .5 

========= _==== [0035] In example of comparison 1 example 1, the glass disk was 

ilarly ground except having depended the rotational frequency of a glass disk on flattery rotation of a barrel- 
ishing object, and having set distance a from the glass plate periphery of the revolving-shaft alignment of a barrel- 
ishing object to 7.5mm. As a result was shown in Table 2, when the machining-allowance variation within the field 
i glass disk was measured like the example 1, it was 0.3 and the polish rates were 3.0 micrometer/min. 
36] In example of comparison 2 example 1, the glass disk was similarly ground except having set the diameter of a 
rel-polishing object to 40mm, and having set distance a from the glass disk periphery of the revolving-shaft 
mment to 7.5mm at the inner circumference side, and having made the barrel-polishing object carry out flattery 
Uion of the rotational frequency of a glass disk. As shown in Table 2, polish of 3.0 micrometers of machining 
»wances was able to be performed for the result by 3.0 micrometer/min. However, when the machining-allowance 
iation of a glass disk was measured like the example 1 , it was as big as 1 .0 micrometers. 
37] the distance a from the glass disk periphery of having not carried out forcible rotation of the glass disk, but 
'ing considered as flattery rotation in example of comparison 3 example 1, and the revolving-shaft alignment of a 
rel-polishing object ~ (**) - 1.5mm and (**) - except having been referred to as 7.5mm and 1 1 .5 (Ha)mm, it was 
de the same and the glass disk was ground. [ result / as shown in Table 3 / an example 1 ], the polish rate was also 
i and the machining-allowance variation of a glass disk also became large. 

38] the distance a from the glass plate periphery of the revolving shaft of having carried out flattery rotation of the 
ss disk in example of comparison 4 example 2, and a barrel-polishing object - (**) -1 1.5mm and (**) - except 
'ing been referred to as 1 .5mm and 1 1 .5 (Ha)mm, it was made the same and the glass disk was ground. About the 
ult, as shown in Table 4, the machining-allowance variation of a glass disk became large. 

■39] the distance a from having carried out flattery rotation of the glass disk in example of comparison 5 example 3, 
I the glass disk periphery of the revolving shaft of a barrel-polishing object - (**) -1 1 .5mm and (**) ~ except having 
;n referred to as 7.5mm and 1 1 .5 (Ha)mm, it was made the same and the glass disk was ground. About the result, as 
»wn in Table 5, the machining-allowance variation of a glass disk became large. 

40] As are explained above, and the example and the example of a comparison explained, by carrying out forcible 
ation of the glass disk, and locating the location of the revolving-shaft alignment of a barrel-polishing object outside 
periphery of a glass disk, and grinding it shows that a big polish rate can be maintained and the polish machining 
>wance of a glass disk can be made into homogeneity over the whole surface. 

>41] Moreover, in order to have carried out the polish machining allowance of a glass disk to homogeneity over the 
ole surface, it turned out that it is good to make the radius (polish effective radius) of a barrel-polishing object larger 
n the width of face of the direction of a path of a glass disk. 
>42] 

Tect of the Invention] It faces according to this invention, inserting and showing with the barrel-polishing object of 
• pair which front flesh-side both sides of the ground disk which has the periphery of a diameter Dl and the inner 
cumference of a diameter D2 were made to counter both sides of a ground disk, and established them to spite, and 
nding to coincidence. Since (D1-D2) enlarged more the diameter D of the barrel-polishing object of the pair arranged 
that it may have a revolving-shaft alignment parallel to the revolving-shaft alignment of a ground disk while carrying 
t forcible rotation of the ground disk which carried out the maintenance means to the vertical posture At a big polish 
e, the whole grinder-ed can be ground in uniform thickness. 
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